An extensive survey data set of Brazilian households is used to test whether intrahousehold gender bias affects the decisions of mothers and fathers to send their sons and daughters to work and to school. An intrahousehold allocation model is examined in which fathers and mothers may affect the education investment and the child labor participation of their sons and daughters differently because of differences in parental preferences or differences in how additional schooling affects sons' and daughters' acquisition of human capital. Brazilian household survey data for 1998 are used to estimate the impact of each parent's education on the labor market participation and school attendance of their sons and daughters. For labor market participation, the father's education has a greater negative impact than the mother's education on the labor status of sons. The father's education also has a greater impact on sons' labor status than on daughters'. For schooling decisions, the mother's education has a greater positive impact than the father's education on daughters' school attendance, but fathers have a greater positive impact on sons' school attendance than on daughters'. JEL codes: J20, O12, O54 This article uses an extensive survey data set of Brazilian households to test whether intrahousehold gender bias influences the decisions of mothers and fathers to send their sons and daughters to work and to school. The results suggest that fathers generally have a greater impact on decisions about sons and mothers generally have a greater impact on decisions about daughters. These results support models of intrahousehold bargaining in the child labor and schooling decisions of a family, even though most theoretical work on child labor has assumed a unitary family model.
The recent theoretical literature on child labor generally assumes (following Becker 1982) that parents have common preferences and are altruistic toward their children (Baland and Robinson 2000; Bell and Gersbach 2000; Dessy 2000; Emerson and Souza 2003; Basu and Van 1998) . Additionally, the empirical literature on child labor has explored mainly the relation between the economic conditions and incentives of the family unit and child labor outcomes (Emerson and Souza 2003; Ray 2000; Grootaert and Patrinos 1999; Jensen and Nielsen 1997) . Although a unitary model of intrahousehold allocations is a valid starting point for focusing on the poverty dimension of child labor, this emphasis does not account for other potentially important factors. Recently, a few studies have examined intrahousehold allocations explicitly. For example, Basu (2006) and Ridao-Cano (2000) extend intrahousehold behavior to child labor decisions. Both suggest that fathers and mothers have different impacts on the labor supply of their children and that this is potentially related to their relative bargaining power. Neither, however, explores gender bias within the intrahousehold allocation decisions. 1 There is also an extensive literature on gender differences in human capital investments and outcomes that presents some evidence on intrahousehold gender bias. Sen (1990) , for example, reports that males significantly outnumber females in Asia and North Africa, opposite the pattern found in North America and Europe. Other studies have shown that sons are favored in the intrahousehold allocation of nutrients and have better anthropometric outcomes (Behrman 1988; Sen 1984) .
Perhaps even more compelling are recent studies that find that the gender bias in child inputs or outcomes is related to the gender of the parent who controls the distribution of child resources. In a study of families in Brazil, Ghana, and the United States, Thomas (1994) finds that children's health achievement (as measured by height for age) is linked to the educational attainment and nonlabor income of the parent of the same sex as the child. In other words, sons are healthier (taller) the more education and nonlabor income the father has, and daughters do better the more education and nonlabor income the mother has. This finding suggests that there may be differences in the preferences of the parents. Studies of Brazil also suggest that there may be important gender-based differences in allocations within a household. For example, Thomas (1990) shows that unearned income controlled by mothers has stronger impacts on family's health than income under fathers' control (see also Tiefenthaler 1999) . None of these studies, however, examines intrahousehold gender bias in the child labor context.
In a recent study of child labor, Emerson and Souza (2003) find strong evidence of intergenerational persistence in child labor among families in Brazil.
Specifically, people who start work at a younger age end up with lower earnings as adults, and children are more likely to work the younger their parents were when they entered the labor force and the lower the educational attainment of their parents and grandparents. These findings are consistent with unitary models of child labor and poverty persistence (Emerson and Souza 2003; Bell and Gersbach 2000; Dessy 2000; Basu 1999; Glomm 1997) in which parents' labor as children reduces their ability to gain human capital through schooling, making them unable to command high enough wages as adults to afford to keep their children out of the labor force.
These results also hold when the analysis is performed for sons and daughters separately. That is, there is a persistence of child labor from parents to sons as well as from parents to daughters. This raises the question, is this effect different for sons and daughters based on the individual level of human capital of their mothers and fathers?
This study uses Brazilian household survey data to estimate the impact of fathers' and mothers' education on the labor market status and school attendance of their sons and daughters separately. It finds compelling evidence that the father's education has a greater impact on the labor status of sons than does the mother's education and a greater impact on the labor status of sons than of daughters. It finds equally compelling evidence that the mother's education has a greater positive impact on the school attendance of daughters than does the father's education and that the father's education has a greater impact on the school attendance of sons than of daughters.
Section I discusses models of household allocations and how altruistic fathers and mothers may have different impacts on their sons and daughters due to differences in their preferences or differences in how additional education affects their children's acquisition of human capital. Section II describes the 1998 Brazilian National Household Survey data used in this study and the variables used in the regression estimations. Section III discusses the empirical results, and section IV offers some policy implications.
I . T H E O R E T I C A L D I S C U S S I O N
The concept of intrahousehold allocation decisions has a long established place in the literature. Two classes of models typically used in the intrahousehold allocation literature that allow for differences in parental preferences are the family bargaining model (Lundberg and Pollak 1993; McElroy 1990; McElroy and Horney 1981) and the collective model (Browning and Chiappori 1998; Chiappori 1992 Chiappori , 1988 . Bargaining models assume that household allocation outcomes reflect a bargaining process in which household members seek to allocate the resources they control to the goods that they individually prefer. The resulting equilibria are sensitive to the threat point definition and equilibrium concept assumed. The collective model leaves unspecified the underlying nature of the allocation process within the household but assumes that the resource allocations are Pareto efficient. 2 As male and female household heads may have different preferences in general, and different specific preferences for the outcomes for their children depending on the gender of the child, the allocation of resources within a household can be seen as the result of some kind of resolution of the preference differences of the male and female heads. This resolution may depend on the relative bargaining power of each individual involved in the allocation decision, and this power may depend on several factors, most commonly, income and education.
In general, in the literature, households are modeled as consisting of two heads (mother and father) and some number of children, who can be sons or daughters. Generally, both fathers and mothers are considered altruistic in that they value the consumption of each member of the household and the human capital achievement of their children. In a low-income country setting where child labor is common, the children of the household can go to school, go to work, or spend time in both activities. The amount of schooling children receive determines the wages they are able to command as adults, and children who work are not able to acquire as much education as those who do not. Therefore, the amount of labor income the father and mother bring into the household depends on how much schooling they received as children. Parents who were child laborers command lower wages and are more likely to be impoverished and so are more likely to demand that their children work to supplement the family income, a repetitive pattern that is termed the intergenerational persistence of child labor.
This intrahousehold bargaining framework generates a number of interesting empirical implications. First, the higher is the parents' human capital attainment, the higher is current parental income and the less needed is the child's contribution to current household income. If parents care about the human capital attainment of their children, higher levels of parental education should lead to higher education for their children. 3 Second, the human capital of the parents may have differential effects on the human capital production functions of the children, and these differences may depend in part on the gender of the parent and of the child. Third, parental preferences for their children's human capital attainment may vary by gender of the child, and this may lead to differential investments based on gender. The focus of this article is on the differential effects of fathers and mothers on the child labor participation and education of their sons and daughters.
To fix ideas, consider a four-person household that consists of a father, mother, son, and daughter. Now consider an increase, ceteris paribus, in the father's human capital. The effect on the son's optimal education function is 2. For a summary of intrahousehold allocation models, see Behrman (1997) and Strauss and Thomas (1995) . Basu (2006) demonstrates that power within the household can be endogenous.
3. Which can in turn lead to the children's being less likely to work (see Emerson and Souza 2003) . potentially twofold. First, more human capital for the father means more income for the family, and thus the family needs the son to provide less income, and this reduces the amount of child labor. The reduction in child labor means more schooling and thus more human capital for the son, which the family values. Second, the higher human capital of the father may also increase the return to the son's education since having a more educated parent in the household may enhance the learning environment. The family will therefore have an increased incentive to invest more in the son's education. However, and of key interest here, this effect of the increase in the father's human capital need not be the same for all children (see Horowitz and Wang 2004 ). This should reduce child labor equally across all children if additional schooling increased children's human capital equally. But if additional schooling affects children's acquisition of human capital differently, the reduction in child labor would vary across children. Thus, the increase in schooling will differ across the two children because of their idiosyncratic human capital technologies. The increase in the father's human capital may also affect the marginal returns to education of the son and daughter differently. Finally, the father may favor one child over the other, and his additional human capital may give him stronger bargaining power to impose his preferences. These differences can lead to different investments in education for the son and daughter of the family.
Thus, the idiosyncratic nature of the human capital technology and parental preferences that vary across children can lead to different impacts by each parent on the same child as well as different parental impacts across children. For example, for the same child, it is possible that an increase in the father's human capital will have a different impact than an equal increase in the mother's human capital. In addition, it could be that the effect of an increase in mother's human capital could be different for the son and daughter. Finally, note that these different impacts can also be driven by different parental preferences for the human capital of their children and the relative bargaining power of the father and the mother.
The impact of gender on intrahousehold allocations in a child labor environment is explored as an empirical issue in section III, following the brief data description below.
I I . T H E D A T A
The data used in this study come from the 1998 Brazilian National Household Survey (PNAD) conducted by the Brazilian Institute of Geography and Statistics. The PNAD is an annual labor force survey that covers all urban areas and most rural areas in Brazil. The 1998 PNAD included a special module on the labor market activities of all children seven years old or older.
The sample consists of all sons and daughters 7-16 years old who live in a two-parent family. 4 Younger children are excluded because compulsory schooling begins at age seven in Brazil, and children over 16 because most definitions consider workers older than 16 as adult laborers, not child laborers.
Because the impact of both parents' human capital on the labor status and schooling of children is of primary concern, a sample of observations is used that has complete information on each parent's characteristics, including years of schooling. Thus families with single heads are excluded from the analysis. 5 Each observation consists of information on the child's characteristics, his or her parents' characteristics, and his or her family characteristics. Finally, all observations for which the age difference between the head of the family or spouse and the oldest child is 14 years or less are excluded. The final sample consists of 26,930 sons and 25,435 daughters.
A child is considered working if he or she worked any number of hours during the survey week. A second child labor indicator variable was constructed that equals one if the child worked 20 hours or more per week. This alternative definition of child labor was used to check the robustness of the main results; all the qualitative results remained the same. 6 For each child, information was also obtained on school attendance, gender, race, area of residence, number of children in family, and age and years of schooling of each parent. In addition, a variable was constructed for the income of the family net of the observed child's earnings from his or her main labor activity. (Basic statistics for all the variables used in this analysis are presented in appendix table A-1.)
I I I . T H E R E S U L T S
Child labor is widespread in the sample of households in Brazil. Almost 18 percent of all sons work some hours in the labor market, as do almost 9 percent of daughters (table 1) . School attendance is also quite high, with almost 93 percent of sons and more than 94 percent of daughters attending 4. The data enable families to be distinguished from households and thus enable siblings to be identified. Additionally, PNAD classifies children as sons and daughters if they are the son or daughter of the head of the household or the spouse. This classification means that children may be classified as siblings who are related legally but not biologically to each other and the parents, but who are living as one family. Finally, the father is called the head of the household if the head is identified as male and the mother is called the spouse (if listed as the opposite sex), and the mother is called the head if the head is identified as female and the father is called the spouse (if listed as the opposite sex).
5. This selection criterion may impose some selection bias if, for example, children in single-headed families are more likely to work. But since the study seeks to capture separate impacts of the father's and mother's schooling, nonlabor income, and child labor status on sons and daughters, the sample with two-parent households is used.
6. The results are not presented here but are available on request. school at least part-time. Among children who work, more than 81 percent of sons and 84 percent of daughters also attend school. A series of bivariate probit models were estimated to test the impact of intrahousehold gender differences on child labor and educational outcomes. Because child labor and schooling decisions are likely related, as evidenced by the high proportion of children in the sample who both work and attend school, a bivariate probit model is useful for combining information from the correlation among the errors of the child labor regression and the child schooling regression.
The bivariate probit model does impose some restrictions on the error terms. To ensure robustness, separate probit models were also estimated, as was a multinomial logit model in which the choices are the four combinations of working and attending school. In both cases, the results are essentially qualitatively the same. (These results are available in the supplemental appendix at http://wber.oxfordjournals.org. 7 )
The first bivariate probit model estimated is a regression of the child labor indicator variable and the school attendance indicator variable (for daughters Source: Authors' analysis based on data from the 1998 Brazilian National Household Survey.
7. Logit models were estimated as well, with qualitatively the same results; these are available on request. and sons separately) on the father's and mother's years of schooling, controlling for child's age and other individual characteristics. 8 The other characteristics are whether the individual is nonwhite, to control for race effects; whether the individual lives in a rural area or metropolitan area, to control for differential labor and education markets; and the age of the parents as an additional control for income and family size, to control for the diluting effects of many children on household resources. As mentioned, parental years of schooling are included as a proxy for the human capital of parents, and the objective is to test for differential impacts of parental human capital on the school attendance and child labor of sons and daughters. The coefficient estimates for child labor suggest that the higher the parent's schooling, the less likely the child is to work (table 2). However, fathers' and mothers' schooling have different impacts on sons' work status. A father's education has a stronger negative impact than a mother's on a son's likelihood to work. The chi-square tests for the parents' schooling coefficients confirm this result, rejecting the hypothesis that a father's and a mother's education have the same impact on a son's probability of working. The coefficient estimates for the bivariate probit on school attendance are positive and significant for both the father's and the mother's education levels. More important, the chi-square test reveals that the mother's education has a greater positive impact on a daughter's probability of attending school than does the father's education. A father's and mother's education do not have different impacts on a son's probability of attending school, however.
The results are also presented for the marginal effects (evaluated at the means of the independent variables) and a test of the difference between the marginal effects of each parent's schooling on a son's and a daughter's probability of working (table 3) . Because these are separate estimations, the covariances are unknown, but considering that there is a strong and positive correlation (0.72) between the two education measures, they are almost surely positive. In these estimations, the covariances are assumed to be zero, providing a stronger test than the standard t-test of the hypothesis that the two marginal effects are not significantly different from zero.
A father's education has a stronger and significantly negative impact on a son's probability of working compared with the impact on a daughter, regardless of school attendance. Also, a father's education has a positive and significantly greater impact on a son's school attendance than on a daughter's school attendance if they do not work. If they do work, however, a father's education has a significantly larger but negative impact on a son's school attendance than on a daughter's school attendance.
8. Separate bivariate probit regressions are estimated for sons and daughters because the decisionmaking processes for them are likely to be quite different. For example, decisions concerning girls may depend on whether girls are needed to help with household chores, whereas that may not be the case for boys.
In general, the marginal impact of parents' education on child labor is much higher for children who attend school (perhaps the more marginal cases) than for children who do not. For school attendance, the marginal impact of parental education is higher for children who do not work than for children who do. In fact, parents' years of schooling have a negative marginal impact on children's school attendance if a child works. This could be an artifact of the self-selection mechanism: educated parents may send their children to work only if they are desperate, whereas less educated parents may be more willing to make a marginal tradeoff between some school time and some additional income. Surprisingly, the marginal impacts of parents' education on school attendance if a child does work is negative. This is unexpected and may be due to a selection process in more educated households in which part-time work to supplement family income is uncommon, and only those who have given up on school go to work. Thus, the initial results suggest that a father's years of schooling have a greater impact on both a son's labor status and his school attendance than on a daughter's. The mother has a very small, yet significantly greater mitigating impact on a daughter's labor status if she does not attend school. To better understand the results, consider the following example. Imagine a son and a daughter in a household where both parents have four years of education (equivalent to the completion of first primary in Brazil). Now consider the impact on these children of having parents with eight years of education instead (equivalent to the completion of second primary in Brazil). The impact of adding four years of schooling for both the father and the mother can be estimated by using the estimated marginal effects from table 3 (which are evaluated at the means of the independent variables). If both the son and the daughter were attending school, the son would be 2.6 percent less likely to work because of the increase in the father's education, but only 1 percent less likely because of the increase in the mother's education. 9 The daughter would be 0.8 percent less likely to work because of the increase in the father's education, and 0.9 percent less likely because of the increase in the mother's education. If both the son and daughter were not working, the son would be 4.8 percent more likely to attend school because of the increase in the father's education, but 3.2 percent more likely because of the increase in the mother's education. The daughter would be 1.9 percent more likely to attend school because of the increase in the father's education, but 3.2 percent more likely because of the increase in the mother's education.
To check the robustness of these results three additional regressions were performed: one with an additional variable of family income minus the observed child's income, one with the sample size reduced to households with only one son and one daughter, and one with the sample size reduced only to households with mothers at least 40 years old and with exactly three children. The chi-square tests of the equivalence of the estimated coefficients on fathers' and mothers' years of education for all three robustness checks are presented in table 4. The difference in the estimated marginal effects of all three additional regression estimations are presented in table 5. The full results of all three estimations are presented in the supplemental appendix.
The first robustness check repeats the estimates presented in tables 2 and 3, but with the additional variable of the family's income net of the observed child's income. Including this variable can be problematic as there is the strong possibility that the variable is endogenously determined with the school and work decisions of the children. Additionally, parental education is generally a very good proxy for family income and wealth, and so correlation between the two regressors is likely to be high. Nonetheless, if the results remain unchanged even with the inclusion of this variable, it enhances the robustness of the results. In this set of regressions, the same pattern emerges as in tables 2 and 3: the father's education has a greater mitigating effect on 9. Based on the estimated 0.65 percent per year decline in a son's probability of working and the estimated 0.26 percent decline in a daughter's probability of working. the son's child labor status than does the mother's education, and the mother's education has a greater impact on the daughter's school attendance than does the father's education. The father's education has a greater mitigating impact on the son's child labor and school attendance than on the daughter's. And the mother's education has a slightly greater mitigating impact on the daughter's child labor than does the father's education if the daughter does not attend school.
The second robustness check is to ensure that the results are not being biased by the comparison of some households with children of the same gender with households with mixed-gender children. Estimations of the models presented in tables 2 and 3 were performed again on a sample of children from households with at least one son and one daughter between the ages of 7 and 16. While this restriction more than halves the sample size, none of the qualitative results change except that the father's education no longer has a differential impact on school attendance if the child works. The final robustness check seeks to eliminate a potential source of bias that may arise from the potential endogeneity of the family size variable. To deal with this problem, the original sample was restricted to families with a mother over age 40 (thus those who have most likely completed their fertility decisions) and with three children (those who chose to have three children plus some random error). Doing so severely reduces the sample to about 10 percent of its original size, restricting the ability to measure the point estimates with precision. The qualitative results remain for the child labor regressions but disappear for the school attendance regressions. Together, these results suggest that, as found in previous studies of child health (Thomas 1994) , for example, there is intrahousehold gender bias in the allocation of resources in the child labor context, with mothers favoring daughters and fathers favoring sons. In intrahousehold models this can arise because of idiosyncratic technologies that convert education into human capital, or differences in parental preferences related to a child's gender.
This investigation of the impact of parental education and the impact of intrahousehold gender differences on child labor and school attendance in Brazil finds that higher parental education increases the probability that a child will attend school and decreases the likelihood of a child entering the labor market. These impacts differ across fathers and mothers and across sons and daughters. As education and income are highly correlated, the results suggest that parents may direct resources selectively, with fathers investing more heavily in sons and mothers in daughters.
The results have potentially important policy implications. If, as this study finds, gender matters for the intrahousehold allocation of resources, then the gender of the adult recipient of transfers and the gender of the intended target may both matter. For example, if the policy goal is to reduce child labor, and child labor is predominantly a male activity in an economy, then the findings suggest that transfers allocated to the father may be more effective in reducing overall child labor than transfers to the mother. If the goal is to increase female school attendance rates, it may be more effective to allocate transfers to the mother than to the father. From a program effectiveness standpoint, it may be important to determine which parent receives the money, and how much they receive, based on the composition of the family and on the goals of the program. Source: Authors' analysis based on data from the 1998 Brazilian National Household Survey.
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